Prediction of tumor absorbed dose by Tc-99m-MDP scintigraphy prior to treatment with Sr-89.
A first order approximation of the tumor absorbed dose prior to treatment with Sr-89 was attempted in three patients treated for metastasized prostate carcinoma. All patients underwent bone scanning with Tc-99m-MDP two days before the administration of Sr-89, and a number of sequential quantitative images were obtained over the first 8 hours after Tc-99m-MDP injection. The collected data were used to derive an individualized Sr-89 time retention curve. Dosimetric estimations were subsequently based on the model described by ICRP Publ.30 (1979). In the present study a simplified model for the kinetics of both Sr-89 and Tc-99m-MDP was assumed. Normal adult data on the retention time of the two radiopharmaceuticals in the whole skeleton were combined and a linear relationship was derived between the time required for the same percentage uptake of the two radiopharmaceuticals after a single injection. The same relationship was assumed to hold for metastatic sites. The estimated absorbed dose in the principal metastases of the three patients, as well as normal bone of the same type and volume, is reported. A first order approximation of the absorbed dose by the skeleton is provided by the proposed method, before the therapeutic application of Sr-89 chloride using a diagnostic Tc-99m-MDP bone scan. The method is useful, simple, inexpensive and can be routinely performed.